The binding of acetic anhydride- and citraconic anhydride-modified human low-density lipoprotein to mouse peritoneal macrophages. The evidence for separate binding sites.
Human plasma low-density lipoprotein (LDL) was modified chemically with either the monocarboxylic acid derivative, acetic anhydride, or the dicarboxylic acid derivative, citraconic anhydride, reagents which react principally with the lysine residues of protein. The modifications increased the net negative charge on the LDL particles, with citraconyl-LDL displaying a greater negative charge than acetylated LDL. Neither the antigenic reactivity nor the overall gross protein/lipid composition of the LDL were affected by the modification procedures, although a small reduction in the total cholesterol content was observed. The altered LDL species lost the ability to bind to the high-affinity cell surface B/E receptor but both bound to mouse peritoneal macrophages with saturable high-affinity kinetics. At 4 degrees C, the macrophages bound 125I-labelled citraconyl-LDL more avidly (K = 21 X 10(-3) ml/ng) than they bound labelled acetyl-LDL (K = 2 X 10(-3) ml/ng). Competitive inhibition studies indicated that acetyl-LDL and citraconyl-LDL were bound to non-identical sites on the macrophage monolayer surface and that the binding site for citraconyl-LDL was also different from that recognized by hypercholesterolaemic rabbit plasma VLDL (beta VLDL).